Role of peroxynitrite and recombinant human manganese superoxide dismutase in reducing ischemia-reperfusion renal tissue injury.
In an acute kidney transplant rejection rat model, we demonstrated that manganese superoxide dismutase (MnSOD) activity was significantly reduced and MnSOD was nitrated by peroxynitrite (ONOO(-)), resulting in tissue injury. We examined whether tissue injury was reduced after external supplementation of recombinant human MnSOD in a rat renal ischemia-reperfusion injury model. Male Brown-Norway rats underwent dissection of the right kidney. The animals were divided into 3 groups. The controls had the left renal blood vessels clamped for 90 minutes to induce ischemia, followed by reperfusion for 16 hours. In the intraperitoneal administration group, MnSOD was administered 30 minutes before ischemia and immediately before reperfusion. In the sham group, neither ischemia nor reperfusion was performed. After reperfusion, blood was collected, the left kidney was dissected and renal function and tissue injury were evaluated. Serum creatinine and K(+), blood urea nitrogen, and aspartate aminotransferase activity decreased significantly, whereas serum Na(+) and renal function improved in the MnSOD group compared with the control and sham groups. On hematoxylin and eosin staining, the histological score indicated that acute tubular necrosis was significantly reduced by MnSOD administration. Periodic acid-Schiff staining was absent in the nonadministration group, whereas it persisted in the MnSOD group. In the proximal renal tubules a large proportion of anti-nitrotyrosine staining was present before but absent after MnSOD administration. MnSOD administration improved renal function and reduced tissue injury. It may also reduce tissue injury in acute kidney transplant rejection and other tissue injuries caused by similar molecular mechanisms.